tissues are much more susceptible to drugs than any of the microbes. This is obvious to anyone who considers the fatal dose of almost any drug and compares it with its antiseptic action. Take, for example, corrosive sublimate, and suppose that in a solution of 1 per 5,000 it is absolutely fatal to microbes, though this is a large over-statement. In order to disinfect a bulk of fluid corresponding to a man of 10 st. weight, we would have to add over 200 gr. For organ antisepsis some body must be found which is very much more poisonous to microbes than to man. And the micro-organisms differ so much from each other that it is hardly to be hoped that any such drug exists.
The idea of a general disinfectant for the tissues has, therefore, been abandoned by most thinking minds,' but hope springs continual in some breasts, and one still hears of audacious attempts to introduce the millennium in this way.
A few years ago the silver compounds were the favourite, and one heard of the disinfection of the tissues by the intravenous injection of colloidal silver, and several gynaecologists satisfied themselves that they were in the van of scientific progress when they rubbed colloidal silver into the skin of patients suffering from puerperal infection. Still more recently the medical Press chronicled the treatment of septicemia by the injection of formaldehyde solution into the veins. I wonder if the author had ever witnessed the hardening of tissues under formaldehyde which is used in histological research, or considered the relative resistance of the human tissues and the microbes to formaldehyde. The keynote in this matter is that the disinfection of a surgical infected wound is only possible at the expense of the tissues surrounding it. We can destroy the microbes in a, wound, but only by injuring the cells with which they are in contact. In some local internal infections the idea of disinfection may still be entertained, therefore, if it is possible to risk some injury to the cells of the host surrounding the organisms. For example, in the alimentary canal disinfection may be possible, though the results hitherto have not been very striking, and the general feeling is that the emptying of the canal (that is, the aseptic procedure) is the more satisfactory. But the organ in which antisepsis is chiefly sought at present is the lung. It seems plausible enough that if an antiseptic be inhaled, it may act on the organisms in the lung; and if the lungs were leather bellows, disinfection by inhalation would be a natural and It has, in addition, been shown recently that some bodies which are efficient bactericides in the test tube became very much less active when they have to act in the presence of the colloids of the blood and tissues (Bechhold, Zeitschr. f. physiol. Chem., Strassb., 1907, lii, p. 177). highly efficacious means of treatment. But the pulmonary epithelium is a very delicate substance, injured by the slightest variation in temperature, even by such a harmless gas as pure oxygen, and would certainly be killed long before the hardy tubercle bacillus. Fortunately, attempts at disinfection by inhalation are frustrated by the reflexes of the respiratory passages. Injurious substances are excluded by coughing and closure of the glottis. But one still hears of ozone treatment. Bournemouth still celebrates the virtues of its pines in providing disinfectant breezes, and fortunes are still made by the judicious appreciations of the value of various sprays and inhalers which are supposed to carry drugs to kill the bacillus while sparing the lungs in which it lives. The creosote treatment must be mentioned here-the ingenuous hope that the traces which are eliminated by the lungs can affect the microbes-but I need hardly enter on the discussion. Creosote treatment is as useless as the other methods adopted.
The searcher for specifics in the treatment of infectious diseases has hitherto been buoyed up by the success which has attended the use of the two great specifics, mercury and quinine. But within the last few years investigation has shown that syphilis and malaria are not to be classed with the ordinary infectious diseases of which the cause is known, since the organisms of malaria and syphilis are animal, and differ in essential features from the causes of tuberculosis, diphtheria, pneumonia, and the various forms of suppurative disease. One of the characteristics of these animal infections is that the organism is much more amenable to treatment than the vegetable organism. They do not seem to have adapted themselves so successfully to their environment, and perhaps all these diseases are of more recent date than those originated by the bacterial invaders. In addition, the animal parasites do not seem to secrete toxins, at any rate, to the same extent as the bacteria, and in consequence the host does not meet them with the formation of antitoxins. The latest of these animal infections to be discovered is the sleeping sickness of tropical Africa, which was soon found to be due to a minute parasite, the Trypanosoma gambiense, and almost immediately this disease was found to react to various specifics. The first of these was arsenic, which has been used in the inorganic preparations, of which Fowler's solution may be taken as the type, and also in organic combinations such as atoxyl or sodiuxn-aminophenyl arsenate. A certain confusion has arisen froin the introduction of this preparation, which, according to most investigators, appears to act more satisfactorily than the older form. Yet it is iuite devoid of action on the trypanosome outside the tissues, and can only become specific for it when it is changed in the body. The active therapeutic agent here is undoubtedly the arsenic content, but it is readily conceivable that atoxyl may possess some advantage over the inorganic preparations in virtue of its physical characters. This may be made intelligible by comparing it with such a couple as ethyl alcohol and acetic acid.
Alcohol possesses certain effects on the central nervous system in virtue of its power of penetrating the nerve-cells, while acetic -acid, or the acetate, is unable to do so, and remains practically devoid of effect. In the same way, atoxyl may be able to penetrate into tissues from which inorganic arsenic is excluded, and may there free arsenic. Much of the atoxyl administered passes through the body unchanged, and is valueless as a disinfectant, but the small proportion which does not thus escape is capable of destroying a large proportion of the parasites.
Arsenic is chemically one of the series, nitrogen, phosphorus, arsenic, antimony and bismuth, and its neighbours phosphorus and antimony have always been recognized as possessing somewhat similar pharmacological properties. When arsenic proved to have specific trypanocidal properties, the next step was to investigate antimony, and a preparation which was tried on rats at my suggestion was found to destroy the trypanosomnes in the blood even more rapidly than arsenic. A good deal of difficulty is met with in avoiding the irritant and caustic effects of antimony, which are much more developed than those of arsenic, but apart from these the antimony treatment appears to be a distinct advance on that with arsenic. The next member in the series, bismuth, has also been tried in trypanosomiasis, but proved to be too poisonous to the host to be available, though it also is destructive to the parasites. There can, therefore, be no doubt that in the arsenic, antimony, bismuth series we have a further example of specific action which may be compared with that of quinine in malaria and mercury and iodides in syphilis. That is, these specifics are much more poisonous to the animal parasites which cause these diseases than to the hosts which harbour them. The further curious fact emerges, namely, that these specific drugs are probably more poisonous to those parasites than to other lower organisms. Thus the trypanosomes in a rat of 200 grm. weight may be destroyed by about 1 mg. of antimony. Assuming that all the antimony is in solution in the tissues of the rat, this means that 1 part of antimony in 200,000 is sufficient to destroy the trypanosome.' About the some amount of 'In man, Broden and Rodhain found O1 gr. of tartar emetic injected intravenously sufficed' to clear the blood of the patient suffering from sleeping sickness. This would correspond tc about one part of antimony in two millions of body-weight. arsenic also acts upon the trypanosomes in the rat, but the action is slower and apparently less complete, and approximately the same amount of bismuth acts on them, but the injury to the host is generally irreparable. We may, then, take it that this series is poisonous to the trypanosomes in the rat in the concentration of 1: 200,000. The tissues, however, scarcely form the most favourable medium for the action of disinfectant substances, as Bechhold has recently shown, and one would expect that. these poisons would be much more powerful in fluids containing less colloid. I have performed a number of experiments on th,e influence of these poisons on the common protozoa of the hay infusion, such as paramoecium and colpidium, and was surprised to find them living for days or weeks in comparatively strong solutions. The concentrations' necessary to kill these non-parasitic forms were:- This group, therefore, acts very much more powerfully on the trypanosomes than on the harmless organisms of the hay infusion.2 And the same holds true for quinine; for a dose of 15 gr. is often sufficient to destroy the malarial parasites in an ague patient-that is, about 1 part of quinine in 70,000 to 100,000, assuiming that all the quinine is absorbed and in solution in the tissues at the same time. In some experiments with the colpidia of hay infusion I have found that these protozoa live in solutions of 1 :10,000 of quinine for an indefinite time without any apparent diminution of their movements or of their rate of multiplication. The amount of mercury which is necessary to destroy the spirochaete in the tissues is not so definite, and I have, therefore, not ascertained its toxicity to organisms outside the body. A further anomaly may be pointed out; in the tissues the trypanosomes are destroyed at least as readily by antimony as by arsenic, and bismuth does not come much behind them. But the hay organisms are 3-6 times more resistant to antimony than to arsenic and tolerate 36 times as much bismuth. ' The concentration is calculated for the actual metals, not for the salts. In the experiments on paramcecium, &c., the metals were used in the form of the double tartrate of the metal and sodium.
In malaria and trypanosomiasis we have, then, parasites which are exceptionally sensitive to certain drugs-much more sensitive than ordinary protozoa. The extraordinary coincidence that these pathogenic protozoa are also highly susceptible to remedial agents might suggest that the drugs act not as direct poisons to the organisms, but by arousing some dormant activity in the tissues which destroys the parasites. If this were correct, however, one would expect-that quinine would act as well in trypanosomiasis or syphilis as in malaria, whereas we know that it is valueless in these affections. And in addition these organisms are extraordinarily susceptible to their specifics outside the body. Thus, Lbffler and Ruchs found the trypanosomes die in arsenic solution 1: 200,000,1 and Broden and Rodhain state that the Trypanosoma gaimbiense died in thirty-five minutes in a 1 : 500,O0 solution of tartar emetic, which corresponds to one part of antimony in about one and a half millions. Even among the trypanosomes some are much more susceptible than others to antimony or arsenic-for example, the Trypanosoma gai,biense is more susceptible to antimony than the Trypanosoma lewisii.
The study of the action of specifics has hitherto been hindered by the fact that the diseases in which they act have not been transmissible to animals, except with great difficulty. Now, since we are able to study the effects of specific drugs in the trypanosomiasis infections in ani'mals, a more rapid progress in our knowledge of these drugs may be expected. One important point has already been made out-the rapid tolerance acquired for the trypanocidal drugs. When a rat infected with trypanosomes is treated with a dose of arsenic, the parasites rapidly disappear from the blood, and in a few cases never reappear. In the great majority of cases, however, one finds them reappearing in the course of ten to fifteen days, and on repeating the treatment they again disappear, but recur again, and this time the interval is shorter. And each time the interval in which the blood is free of the parasites becomes shorter, until finally they do not disappear at all, and the rat dies in spite of continued arsenic medication. The explanation is that, although most of the parasites are destroyed by the arsenic in the first instance, some few survive and propagate their kind, and this process goes on after each injection. One may consider that the-parasites have acquired a new quality, as Ehrlich suggests, or, on the other hand, one may suppose that a very drastic selection of the fittest has taken place, only those naturally most resistant to arsenic surviving each time, until in course of time a race is evolved which is indifferent to arsenic. This arsenic-resistant type may now be propagated from rat to rat a hundred times, a few individuals serving to propagate an infection in each animal, but the race remains arsenic-resistant, and animals infected with this race are not benefited by arsenic in the least.' Other trypanosome specifics act as usual, however, antimony destroying the arsenic-resistant strain about as readily as an ordinary strain. The practical inference to be drawn from these facts is that in treating trypanosomiasis one must strike hard at the beginning. If one begins with small doses, one not only does not destroy the parasite, but actually helps it to resist when stronger measures are taken.
Another point which is developing from this study is that it may be advisable to use not one drug, but as many as possible, in an infection. The recurrences in trypanosomiasis are due to some individuals which are more resistant to the drug than the average. Perhaps they have ojavistic tendencies which give them the resistance observed in ordinary hay-infusion protozoa. If, however, two drugs are given at once it is unlikely that the same individuals will prove resistant to both of them, and an effective disinfection of the tissues may thus be possible. It is curious to find the most modern branch of medicine supporting the view that the exhibition of two drugs having apparently the same action may be more efficacious than either of them given alone in larger doses. The same view has long been held in regard to ulany other remedies in medicine, such as soporifics, anaesthetics, and, above all, purgatives. And the same combination of therapeutic measures is seen in the use of mercury and iodides in syphilis-another animal infection.
A further point which has recently emerged in trypanosoma treatment may be mentioned. When an atoxyl-resistant strain is obtained by treating a trypanosome infection in mice, the further treatment of infected mice with atoxyl has no further therapeutic effect. If now this strain be inoculated in a rat, it becormes susceptible to atoxyl treatment again, but again becomes resistant when retransferred to the mouse, even after passing through generations of rats. No explanation of this observation has been offered, and it is very desirable to have observations made of the reaction of atoxyl-resistant forms to arsenic outside the body. It may be suggested as an hypothesis that here again we have an interaction of two. principles injurious to the trypanosome-one the atoxyl and the other some antitrypanic body which may be called mouse-poison. In the mouse the trypanosomes become resistant to both of these. On transmitting these resistant forms to the rat they meet a new poison to which they are not resistant, and those that survive this and multiply are destroyed when they meet the combination of rat-poison and atoxyl.
Many other points of interest arise in this new method of therapeutic study, but I trust that I have made clear to you that a new study has been introduced, and one that promises to throw light on some very obscure points in general therapeutics.
Salicylates as Retentives: their Effects on Capillary Circulation,
Blood-pressure and Uric Acid in the Brood.
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As I have pointed out in "Uric Acid," edition 7, chapter ii, the salicylates are solvents of uric acid, and, like the other well-known solvents (the alkalies, i.e., alkaline salts of sodium and potassium), aid its elimination in the urine. And it is by this removal of uric acid that they relieve the acute arthritis of gout or rheumatism, as well as the chronic arthritis, myalgia and other irritation of fibrous tissue in any part of the body due to the same cause. But, as I also point out (previous reference), there are certain conditions in which salicylates cease to be solvents of uric acid; and in some of these conditions they may not only do no good in the above-named troubles, but may do actual harm, producing arthritis instead of removing it, and causing very decided rise of temperature and acute irritation of fibrous tissues. Some of these conditions, about which much has been -said already in "Uric Acid," are: the administration of salicylates in certain proportion with alkalies, or their administration in conditions (e.g., heat and perspiration) which act like alkalies in increasing the alkalinity of the blood and decreasing the acidity of the urine.' 'See also paper on the " Treatment of Bronchial Catarrh by Alkalies," Brit. Med. Journ., 1908 , i, p. 1100 
